This paper analyses the dynamics of the duration of housing allowance claims in Sweden during the period 1991 to 2002. The central concern in this paper is whether the Swedish housing allowance system creates dependence on welfare. Using longitudinal data from Swedish micro database-LINDA, this paper found that there is no evidence of negative duration dependence arising from the duration of housing allowance claims. This finding is consistent across different model specifications and various controls of the heterogeneity issue. Hence we come to the conclusion that a recipient's exit rate from the system does not decrease over the duration claim. This paper also shows that the demographic characteristics, educational background, labour market status and economic contextual conditions play important roles in determining recipients' conditional probability of exiting from the housing allowance system. However, there are substantial variations in the factors' impact across different household types.
Introduction
The past two decades have witnessed an increasing importance of housing allowances in the housing policies of most advanced countries (Fallis, 1993; Ditch et al., 2001; Kemp, 2000; Priemus & Kemp, 2004) .
3 A growing number of research studies have been devoted to analysing the economic and social impacts of the housing allowance, e.g. its impacts on poor people's housing consumption (Kong & Ridder, 1997; le Blanc &Laferre, 2001 ), on rent levels in local housing markets (Susin, 2002; Laferrere & le Blanc, 2004) , the reduction of homelessness (Early, 2004) , the recipients' labour supply (Fischer, 2000; Painter, 2001; Shroder, 2002) , and the recipients tenure choice (Chen & Öst, 2005) . However, little is known about the dynamics of housing allowance claims themselves. In particular, there are two issues of fundamental importance but nevertheless are underexplored in the literature. First, what is the duration dependence pattern of housing allowance claims, or in other words how does the conditional exit propensity vary with a recipient's welfare history?
4 Second, what are the key determinants of the duration of a recipient's housing allowance claim?
Knowledge of the dynamics of housing allowance claims is important to economic analysts and housing policymakers for several reasons: First, the funding of housing allowances is generally open-ended funding and driven by demand (Kemp, 2000) , hence it is vital for governments to predict expenditure trends. Secondly, explicitly or implicitly, housing allowances are thought to help households only during economically difficult periods (Boverket, 1999; Stephens, 2005 ). Yet persistent participation in the housing allowance system may undermine the financing foundation of welfare. Thirdly, when the presence of long-term recipients is widespread, it may have very undesirable implications for society (Behrendt, 2000) .
To see this, we need to distinguish two types of lengthy dependence on welfare (Plant, 1984) . Some long-term recipients have persistent needs for public assistance because of their fundamental disadvantages in the labour market, e.g. the disabled and elderly. But some cases of prolonged 3 dependence on welfare are asserted to be at least partly attributable to the "welfare trap". 5 The welfare trap hypothesis presumes a negative duration dependence pattern, i.e. a recipient's conditional leaving probability decreases as the length of claim extends. Considering that the housing allowance has become a key element in many social security systems, there is a growing concern on whether housing allowance yields the same welfare trap effect as other typical government transfers do (Fallis et al. 1995; Gibb, 1995; Stephens, 2005) . Regarding the large-scale utilization and high generosity of housing allowances in Sweden, the welfare trap concern is particularly pertinent for this country.
On the other hand, there are several theoretical arguments suggesting that in-kind transfers generally produce less work disincentives than equivalent amount cash transfers do (Munro, 1989; Murray, 1980) and even could, at least in principle, induce more work efforts from assisted households (Leonesio, 1988; Schone, 1992) . More importantly, regarding housing allowance's functions of assuring residential stability and widening neighborhood choice (Rosenbaum & Harris, 2001; Newman & Harkness, 2002) , together with the long-held hypothesis that one's economic sufficiency ability could be improved via the said neighbourhood externalities (Turner, 1998; Katz et al., 2001; Ludwig et al., 2005) , we could not exclude the possibility of a positive duration dependence pattern among the housing allowance spells. For lack of well-accepted theoretical grounds, as well as the substantial institutional variations across countries, it is not possible to determine a priori which type of duration dependence pattern exists within the housing allowance spells. This issue must be settled through empirical investigations in each country's specific context.
The research of housing allowance spell dynamics is still limited in the literature yet. Two rare exceptions are Hungerford (1996) , who addressed the case of US housing assistance, and Nordvik & Åhren (2005) , who studied the Norwegian housing allowance system. Hungerford (1996) found exit rates were independent of length of receipt in the US housing assistance programme during the time frame he studied. Nordvik & Åhren 5 A primary argument of the so-called "welfare trap hypothesis" is the depreciation of human capital after periods of labour market inactivity (cf. Edin and Gustavsson, 2004) . Another argument is that one's preferences might be shifted towards leisure and a "welfare culture" grows with the welfare experience (Plant,1984) . Further, it is also suggested that one's welfare experience can be a negative signal of our personal motivation and competitiveness (Hoynes,2000) . No matter what is its major source, the welfare trap hypothesis has been widely corroborated in various welfare systems of developed countries (Moffitt,1992; Behrendt, 2002) 4 (2005) reached similar conclusions in the context of Norwegian housing allowance system. This paper applies discrete-time hazard models to sample observations extracted from the Swedish micro-panel data-LINDA and the time period under study is 1991-2002. A major advantage of using panel data relative to a single stock data is its ability to decompose the true structural duration dependence from time trend effects. It also makes it easier to handle the effects of unobservable heterogeneity. Our sample is built on a registerbased database and thus the reliability is much greater than survey data.
The remaining sections of this paper are organized as follows: Section 2 introduces the institutional background of the Swedish housing allowance system; Section 3 develops the analytical framework and econometric techniques to be used in the empirical work; In Section 4, the data sources and characteristics of the sample observations are described; Section 5 presents the estimation results and discussions of the findings; and, finally, Section 6 ends the paper with the concluding remarks.
The Swedish housing allowance system
The housing allowance is now a central component of Swedish housing policy. In 2002, it was reported that about 60% of single parents and 15.3% of all Swedish households received some kind of housing allowance (cf .  Table 1c) 6 . In the same year, the total housing allowance expenditure totalled 14.6 billion SEK and accounted for 0.61% of GDP, in contrast to the ratio of total housing production support which is only 0.08% and the ratio of tax deductions for mortgage interest, which is 0.46% (SCB, 2004; SCB, 2005) . 7 One should note that these scales were what remained after sharp declines in both types of expenditure and recipient numbers since the middle of the 1990s (Turner & Whitehead, 2002) . The historic evolution of the Swedish housing allowance system between 1991 and 2002 is demonstrated in Table 1a -b.
5
The Swedish National Board of Housing, Building and Planning (Boverkt) declares that the goal of the housing allowance is to "enable low-income households to live in good quality dwellings with adequate space" (MOS, 2004) . It is emphasized that the housing allowance is designed to support households during economically difficult periods (Boverket, 1999) . The Swedish housing allowance system is comprised of three separate schemes: 1) Housing allowances to families (bostadsbidrag, bostadstillägg till barnfamijer) granted to households with dependent children. Also available to childless households if all members of the household are aged less than 29 years; 2) Housing allowance supplements to elderly pensioners (bostadstillägg till pensionärer, BTP); 3) Housing allowance supplement to disabled pensioners (bostadstillägg till förtidspensionärer). These benefits are available to households of all tenures. This paper only discusses the housing allowance to families with children and does not consider the housing supplements to elderly or disabled pensioners, as the welfare trap is of minor relevance for these groups. This paper also disregards the young childless recipients as their exits are dominated by the 29-year age limit. Total   1991  285  43  559  887  1992  306  61  549  916  1993  346  95  593  1034  1994  406  132  608  1146  1995  428  148  563  1139  1996  403  68  538  1009  1997  309  56  503  868  1998  283  55  490  828  1999  255  49  474  778  2000  227  41  458  726  2001  204  34  456  694  2002  191  33  455  524 Source: 
Housing allowance schedule
In Sweden, housing allowance to families is not an entitlement but a meanstested welfare benefit that eligible households must apply for. The available housing allowance is calculated using a two-step computation. In the first step, an applicable amount of allowance is calculated according to the applicant's household structure, number of children and amount of approved housing expenses. In the second step, the available amount of allowance is tapered from this amount according to how much the applicant's assessed income exceeds a specified threshold level. The income base Y is the applicant's own assessment of gross earnings over the forthcoming year plus 15% of the wealth exceeding a threshold level. 8 The taper rate for families with children is 20%. Concerning eligible housing expenses, for renters this is the rent payment plus heating and other charges directly related to the dwelling, and for homeowners and tenant-owners it is the mortgage payment plus the real-estate tax and 70% of any site-lease rent if any, as well as heating and other operating accommodation expenses, according to a standard deduction.
Defining HA p as the applicable housing allowance and HA* as the available housing allowance, the following schedule apply:
( Table 2c suggests that even households with annual incomes as high as 345,000 SEK per year were among the recipients of housing allowance in 1996.
It should be noted that in 1996 the top 10%, median, and bottom 10% levels of annual work income for a full-time employed Swedish female worker were 283,900, 198,100 and 147,400 SEK, respectively. For male full-time workers, these three figures were 397,900, 236,700, and 169,600 SEK, respectively (SCB, 2005) . This means that a single mother with two children could expect to receive a housing allowance of around 1,800 SEK/month even if she held an average-pay full-time job at the same time. More surprisingly, even couples in which both parties held full-time jobs could also expect to receive housing allowance. Boverket (1999) . Note: After 1998, the children grant was again simplified to three classes: 1, 2, and 3+. Note: Columns 3 and 6 are based on Appendix Table 4 of Boverket (1999) .
Thus, although nearly all full-time workers are subject to income deduction when applying for housing allowance, we can see that the income threshold level is actually set fairly high. Compared to other countries (Kemp, 2000; Åhren, 2004; Stephens, 2005) , it is apparent that the Swedish government operates a generous housing allowance system. Its generosity interacting with other parts of the Swedish welfare system that is already internationally renowned for its generosity, inevitably invites one to speculate regarding the extent to which the housing allowance may weaken a household's work incentives. Is there a welfare trap within the Swedish housing allowance system? This concern provides the primary purpose of this paper.
Distribution and impacts of housing allowance in Sweden
Below we elaborate on the distribution of housing allowance recipients across different household types and its impact on improving housing affordability for each of them. This is illustrated using information from 2002. Although the year 2002 may not seem an ideal point in time for examining the impacts of housing allowance in Sweden as the recipient number was at a historical low (cf . Table 1b) , it nonetheless highlights that the importance of housing allowance to low income households even when the national economy is performing well. Table 3 , the functional importance of housing allowance in supporting poor Swedish households' housing consumptions is evident.
The 1997 reform
The Swedish housing allowance system experienced a series of radical reforms during -1997 (Boverket, 1999 . The most noticeable change in this series of reform is that childless households with household head aged above 29 years are no longer eligible for the housing allowance. As Tables  2a-b demonstrate, the 1997 reform also affected the couple with children households markedly. However, for the purpose of exploring the welfare trap it is not necessary to explore these reforms further. However, the details and implications of the 1997 reform are discussed in an accompanying paper, Chen (2005) . 
Analytical Framework and Methodology
An initial word regarding the empirical strategy is that there is no need to consider the competing-risk framework in this paper. 10 The data we use are constructed to ensure that the exit is not due to qualification reason, e.g. dependent children's leaves from parent's home. It is also ensured that the exit path could not be the housing allowance to the elderly or disabled pensioners. One should also note that the exit path from the housing allowance system could not be social assistance in Sweden. This is because social assistance benefits in Sweden are available only after the applicants exhaust all other welfare programs, including housing allowance.
Econometric models
In the econometric analysis, the conditional probability of one event happening is usually termed as hazard:
Following the survival analysis literature, we formulate the exit hazard of recipient i at time period t as a function of both duration-time variable and explanatory variables with unknown parameter vector Θ:
The covariate vector X includes both time-constant and time-varying observable explanatory variables, but for simplicity we only use the notion X it . The term ε i refers to the time-invariant unobservable individual heterogeneity. The duration time variable t enters the model to capture the relationship between the exit hazards and welfare history.
The survival analysis of the duration of claims
Since the length of a claim is an outcome of sequential choices, we get the unconditional probability that the spell length is exactly t periods as:
The unconditional probability that the spell length is more than t periods is:
Therefore once the hazard function is specified, the expected spell duration can be characterized straightforwardly. Ignoring the censoring issue temporarily, we have the likelihood for the N-observation grouped survival data as follows (Lancaster, 1979) :
and its log form:
The term E i,t is the indicator of exiting as previously defined.
It now becomes clear that the likelihood of grouped survival data is exactly the same as a binary-response regression with E i,t as the dependent variable. Thus, the discrete-time hazard models can be applied with any standard binary-response GLM (Generalized Linear Method). The most popular options are the logit models that credited to Cox (1972) and the complementary log-log models developed by Prentice & Gloeckler (1978) . The logit model consumes shorter computation time, but the complementary log-log model has the advantage that the coefficient estimates are invariant to the length of time intervals. In most cases, the two models produce similar results.
Duration dependence
The fundamental motivation of this paper is to determine whether the Swedish housing allowance system might generate welfare traps. In econometric terms, the testing of the welfare trap hypothesis is undertaken through the identification of duration dependence pattern, which is just the relationship between the past histories of welfare receipt to the current propensity of exiting. To obtain a genuine duration dependence pattern that distinguishing from "spurious duration dependence", we need to control cautiously for both the impacts of observable individual characteristics and the effects of unobservable individual heterogeneity. Meyer (1990) proposed a proportional hazard specification to estimate flexibly the baseline hazard:
In this proportional hazard specification, the shape of the baseline hazard function is common to all samples and the effect of covariates is to shift the individual observation's hazard location vertically and proportionately without affecting the baseline hazard shape. Meyer (1990) pointed out that the semi-parametric approach loses only minimal efficiency compared to the parametric approach, but the consistency of parameters is ensured through flexible non-parametric estimation of baseline hazard.
Frailty
The observed pattern of the relationship between exit rates and claim duration can be highly spurious if we do not control well for the influences of unobservable individual heterogeneity. For example, the observed declines in the aggregate exit rates can be due merely to people with high exit propensity (but unmeasured) having already left in the earlier periods leaving only people with low exit propensity (unmeasured too) behind in the system. But this does not necessarily suggest those remained behind have declining exit rates. From a policy point of view, it is highly relevant to disentangle true from spurious duration dependence.
In the literature, it is commonly assumed that a household's unobservable individual heterogeneity in the propensity to end an event is time-invariant. 16 Unobservable heterogeneity in duration data is often termed as frailty. It can be viewed as a summary of omitted variable effects.
Following Prentice & Gloeckler (1978) and Meyer (1990) , a PrenticGloeckler-Meyer (PGM) type semi-parametric complementary log-log discrete-time hazard model is the primary model used in this paper:
The term ε I is the frailty term---the summary term of time-invariant unobservable individual heterogeneity.
It is popular to specify the frailty term with Gamma distribution (Meyer, 1990) or normal distribution (Bhat, 1996) . Note that the model estimated with a normally distributed frailty term on panel data is exactly a random effect panel data model. Heckman & Singer (1984) proposed a nonparametric specification of the frailty term with mass-point discrete distribution. The econometrics literature has suggested that, if we have specified a fully flexible specification of baseline hazard, the choice of frailty distribution should be of minor importance and the covariate parameters are little affected by distribution specification of frailty term (Han & Hausman, 1990; Meyer, 1990) . In the empirical analysis, we experimented with all three specifications for frailty distribution.
Censoring
The censoring problem in duration data appears when we are unable to observe the claim throughout its duration, where the right censoring indicates the exit time of the spell is not observed and the left censoring implies that we have no information on when the claim begins. The right censoring of spells has been routinely handled in most statistical software with the assumption that the censoring is independent of the duration distribution, conditional on the covariates X. But the treatment of left censoring is much more problematic as it is a very complex issue. We are not able, in general, to get the information on the entry rate into the initial date. In the literature, there is no widely accepted strategy concerning this issue yet (Singer & Willett, 2003) . Most studies proceed by imposing very restrictive assumptions or discarding all left-censored observations. This paper chooses to throw out all left-censored spells in the empirical analysis, as its share is fairly small among the total spell samples (less than 17%). We have, however, run the estimation with the inclusion of left-censored 17 observations and found that the results are nearly not affected. This can be attributed partly to the fairly stable hazards after the first year in our sample (cf. estimation result section).
Data and Sample Description Data sources
The empirical analysis uses data from LINDA, the Swedish longitudinal individual database, which is a 3% annual representative sample of the entire Swedish population that has been followed since 1960. It is also complemented every five years with national survey data. As it is taxregister based, the quality and reliability of data is exceptionally good (Edin & Fredriksson, 2000) . The data used in this paper is extracted from LINDA family panel data spanning from 1991 to 2002.
The county-level local unemployment rate, which is defined as the proportion of the registered unemployed and labour market program participants to the entire labour force population, is obtained from SCB (2005). The county-level local single family housing sale price level is aimed to proxy the local housing market conditions and is provided by the Institute for Housing and Urban Research (IBF) at Uppsala University.
Sample construction
Based on LINDA, a household is defined as a recipient if the received at least one year's housing allowance (bostadstillägg till barnfamijer) during the period under study. Only observations that were not disabled or under 65 years of age at the exit year are included in the sample. This is to ensure that they did not exit to elderly or disabled pensioner housing allowance, thus alleviating the complication of multiple exit-path problems. We also restrict the samples to recipients who had at least one child under age 16 at exit year to guarantee that their exits were not due to the loss of eligibility. Finally, all full-time students have been disregarded.
After imposing these selection criteria, we recorded 74,140 recipient observations from LINDA panel data [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . Recipients who were on welfare in 1991 are tracked back to 1990 to identify their entry time. If 18 spells were already ongoing in 1990 or if the entry time was missing due to panel attrition, they are regarded as left-censored spells. For reasons mentioned previously, all left-censored spells have been omitted from the samples. The size of remaining recipient observations is 57,601. The mean length of claim for these recipient sample observations is 3.78 years and the standard variance is 2.42 years. We should point out that recipient observations with multiple spells are recorded only (the longest spell is recorded). The share of multi-spell recipient observations is 16%. If we record the first spell rather than the longest one, there is no major change in the findings whatsoever.
Unfortunately, applying discrete time frailty models is hideously computer intensive and consumes enormous computation time. Limited by our computation resources, we can only use a 20% random sample of the remaining recipient data in the empirical analysis: the recipient observation number of this sample is 11,515. To examine the household type differentials, the recipient samples are split into the single parent recipient sub-sample and the couple with children recipient sub-sample according to their household structure status upon entry time. The literature commonly suggests that females and males have systematically different responses to welfare benefits (Moffitt, 2000) , thus we further stratify the single parent recipient sample into the single mother and single father recipient groups. All together, the remaining samples are comprised of 2,974 single mother recipients, 2,131 single father recipients, and 5,790 couple with children recipients (among which 2,183 are husband-headed and 3,597 are wifeheaded). The distribution of sample spells by observation year and by duration is given in Table A .1, presented in the Appendix. Examining the upper section of Table A .1, we can see that most recipients stayed briefly: 41% exited within 2 years, 67% exited within 4 years, and only 4% remained after 9 years. The mean length of all uncensored spells is 3.78 years (S.E.=2.42), with noticeable differentials across household types. The year distribution of sample spells is in line with the aggregate historical pattern of the Swedish housing allowance system reflected in Table 1b , which peaked in 1996 and fell heavily afterwards.
However, in LINDA, subject to the institutional feature of Swedish household registration system, the "household head" in the couples, only indicates who the older person within this couple is and has nothing to do with who "makes the decisions". We should point out that there is no evidence that the husband-headed couple (the husband-older couple) recipients are structurally different from the wife-headed couple (the wife-19 older couple) recipients regarding spell duration.
11 However, to ensure that we are actually comparing the behaviour responses expressed by the household decision-makers, we use the husband-headed (husband-older) couple samples to stand for all couple samples.
The summary statistics of sample recipients used in the regression are reported in Table A .2 contained in the Appendix. Examining Table A .2, we find that, overall, the recipients were concentrated primarily at the age interval of 25-45, most did not have an education higher than high school, and quite a large proportion were either unemployed or receiving social assistance at entry time.
Time of variables measured
In estimating the effects of individual characteristics on hazards, using the values measured upon entry time or using the current values deserves careful consideration. Although the panel nature of our data allows for the use of the current values of household characteristics, we nevertheless chose only to use those measured at entry time. One argument for this is that we are interested in how to use a recipient's information at entry time to predict when she/he will leave. But, more importantly, we want to avoid possible endogeneity issues between changes in a recipient's household characteristics and his/her exit hazards. A recipient who has developed a strong dependence on welfare after entering the system could increase his/her probability of remaining in the system by, for example, rejecting low-paid jobs or having low incentives to obtain more education. We therefore feel it is difficult to draw conclusions regarding causality relationships when using time-varying household characteristics. Nonetheless, we have entered for local housing/labour market variables in the model as time-varying variables, since these changes were exogenous.
Estimation Results and Discussion
To begin with, we estimated the hazards for the single mother recipients, the single father recipients and the couple with children recipients, respectively. This approach aims to minimize the disturbances of group-specific heterogeneity and examine how the duration dependence patterns and covariate effects vary across different household types.
Model estimation results
In our econometric practices, in all models the heterogeneity (frailty) issue is addressed at the recipient level rather than at the observation level. We experimented with all three frailty specifications mentioned above, but encountered computation merge problems with discrete frailty models. Thus, only gamma and normal frailty models were estimated. For all three household type groups, the frailty terms are found to be important when estimated with baseline hazards but without any covariates, or with only the post-1997 dummy. But once the full set of covariates as listed in Table 4 is included, the frailty terms become negligible. This is true for all three groups and it makes no difference whether a gamma or normal frailty model is used. If all the groups were now combined and estimated jointly, the frailty term would become significant again. This seems to suggest that there are large heterogeneities across different household types, but little remained at individual levels when one employs a rich set of explanatory variables like those we are using. This finding is quite unexpected. However, since we have estimated the baseline hazards non-parametrically for all models, the effect of frailty misspecifications on coefficients should be small. Table 4 reports the estimate results of complementary log-log discrete-time duration models with gamma frailty for each individual group. The normal frailty complementary log-log models and random effect logit models produce very similar results to those in Table 4 . They have thus been omitted in the interest of brevity. Notes: 1.* p<0.1; ** p<0.05; *** p<0.01. 2. Reference for age dummies is below 25, reference for education is primary school and below, reference for labour market status is employed, reference for industry of employment is public administration sector. 3. Homeowners include cooperative owners. 4. Test against log (t) specification of baseline hazards, the critical value of chi-square statistics with 9 df at 0.01 level is 21.67. 5. Tests of joint effects of covariates. 6. Log-likelihood 1 refers to the model without imposing any frailty and log-likelihood 2 refers to the frailty model.
A caveat
Before starting to examine the estimate results, one should be very cautious of a common pitfall in interpreting results of non-linear binary response regressions. It is often interesting to know whether the covariate effects differ across different groups. However, not every analyst is clearly aware that in the non-linear binary choice regressions direct comparisons of the across-group coefficients are valid only if the residuals across groups are not substantially different (Allison,1999) . 12 Hoetker (2004) developed tests of equal residual variation across groups in non-linear models. Applying the Hoetker tests, we found that the null of equal residual variation between the single mother and single father recipients could not be rejected (the LR statistics is 0.40 and the Wald chi-square test is 0.38): thus the estimated covariate coefficients of the two groups are directly comparable. But we found that the null of equal residual variation between the single father and couple with children recipients is strongly rejected (The LR statistics is 26.76 and the Wald chi-square statistics is 15.57). Hence the relative magnitudes of the estimated coefficients between the single father and couple with children recipients are not informative on the differentials of covariate effects between the two groups. This is a pitfall one should keep in mind when reading the estimates.
Duration dependence
Duration dependence pattern is the key interest in this paper, therefore the discussion of estimation results begins with this issue. According to Table  4 , it is evident that the duration dependence patterns are fairly comparable across the individual groups: all are non-monotonic; the hazards rise after the first year, fall some periods later and rise again. We test the piececonstant specifications of baseline hazards against the monotonic specifications. For all groups, the monotonic specifications are strongly rejected. The test statistics are reported in Table 4 .
However, one may also find that the changes in hazards after the first year are rather small, especially for the single groups. One could not reject the null that the hazards between the third year and the tenth year are the same for the single mothers (LR chi-square (df=7) = 7.95 and p-value is 0.33). We are also unable to reject the null that all the hazards after the first year are the same for the single father group (LR chi-square (df=8) = 8.34 and pvalue is 0.40). For the couple with children group, one could not reject the null that the hazards between the second and fourth year are the same (LR chi-square (df=2) =0.70) and the null that all the hazards after the seventh year are the same (LR chi-square (df=3) =3.69 and p-value is 0.29). Although one may be tempted to group the intervals with seemingly identical hazards into a single interval, we feel it is advantageous to maintain the current number of segments to have more functional flexibility and reduce the impacts of potential frailty misspecification.
To summarise, for any group and in any situation, there is no indication of negative duration dependence. For all groups, the exit hazards rise after the first year and never drop below thereafter. Experimenting with different model specifications and various frailty controls did not change this finding. With these findings, we conclude that there is nothing to indicate that the welfare trap effect should be a serious concern for the Swedish housing allowance system. How can we explain this finding? We noted the high generosity of the Swedish housing allowance system in Section 2, thus the result of no negative duration dependence seems quite surprising. Someone may attribute it to the 20% deduction rate in the Swedish housing allowance system, as they feel this ratio is fairly low. Note, however, that a large fraction of Swedish recipients were occupying full-time or part-time jobs. Combined with the notoriously high marginal tax of labour incomes in Sweden and the implicit tax of other means-tested transfers, a deduction rate of 20% may not be as low as it appears. In addition, Nordvik & Åhren (2005) examined the housing allowance system in Norway, where the deduction rate is much higher. However, they also failed to find evidence of negative duration dependence, thus the flatness of deduction rate in Sweden does not seem to be the key reason for our finding. We can naturally speculate that public assistances in housing consumption may actually have helped the assisted poor to step out of poverty, as proponents of public housing programs have asserted. But we lack sufficient data, and it is furthermore beyond the scope of this paper, to substantiate this speculation.
More likely, as Murray (1994) demonstrated, the value of in-kind benefits is usually lower than their face monetary value while the non-salary benefits associated with a regular job are often undervalued. These 25 problems become more severe when we consider the remaining/exiting choice in a partial analysis framework. Another crucial point is that, in real life, households either occupy full-time/part-time jobs or completely leave jobs, implying that the marginal adjustment of labour supply is not so easily and freely as it is analysed in the theoretic models. For example, it is reported that in 2002 alone, there were about 120,000 eligible households did not apply for the housing allowance available to them (SCB 2004; recited from Dagens Nyheter, 2003) . Thus, the assumed disincentives of housing allowance could in fact change very little of a household's behaviour. Gibb (1995) and Stephens (2005) expressed similar opinions in the case of the UK housing benefit.
Effects of individual characteristics
When investigating the effects of individual characteristics, we find that the three groups share many features, though subtle differences of characteristic's impact across individual groups do exist.
Let us first look at the immigrant status effect. Consistent with typical findings in the welfare literature, immigrants are found to be much less likely to exit once they have entered welfare. This holds true for all three groups. Intuitively, one can attribute this to the relative disadvantage of immigrants in the labour market.
The coefficient of age interval dummy is expected to capture the life-cycle effect. For both single mothers and single fathers, the coefficients of aging are significantly negative except for those aged above 56 years. But for couple with children recipients, the effect of aging is totally reversed: the coefficient is consistently positive.
In the models of welfare duration, the age coefficient must be interpreted with great caution. It may reflect both the potentials of labour market competitiveness and the possibilities of other exit paths correlated with age, for example the chances of exiting from welfare due to marriage. Hence, its examination is more informative when we look at the coefficients of education attainment simultaneously. For single mothers, it is commonly suggested that marriage is an important exit path from welfare (Moffitt, 2000) . In our context, one can note that for the single mother recipients, the education attainment coefficients are insignificant except at the postgraduate level, suggesting that labour market competitiveness is not highly decisive for their exit hazards. It thus seems that the negative sign of 26 middle-age intervals may more likely reflect their lower chances of exiting from welfare due to marriage compared to very young single females.
In contrast, with the single fathers, one may note that there is evidence of strong effects of education attainment. This suggests that the potential of the labour market competitiveness play dominating roles in males' exit propensities. Therefore, the negative sign of the middle-aged males may point to their lower potential to achieve substantial improvements in future income as opposed to the relatively younger males. The intuition behind this point is that, as one becomes older the variations of the prospective incomes become smaller. However, one may also interpret it as the young males caring more about the negative signal effects of welfare experiences than the middle-aged males do (Moffitt, 1983; Hoynes,2000) .
As regards the positive sign of the old-age coefficient for both the single mothers and the single fathers, this may reflect their lower demand for housing allowance as their children grow. It can be also combined with a selection effect: those who have a strong propensity to form a couple have probably done so already, thus the prediction that the exit probability associated with the marriage-related exit path decreases as age increases does not apply to the older singles.
Number of children affects the amount of available housing allowance benefits. As expected, its coefficient is negative and statistically significant for all the three groups.
We now turn to the role of labour market status. We find that the unemployment status at the claim's beginning has negative impacts for all the three groups, but is statistically significant only for the couples and not the singles. One can interpret this as suggesting the singles have more variations in future income than the couples do, thus today's labour market performance is not very informative as regards future development for the singles. This view is partially substantiated when the coefficient significances of the self-employment dummy are compared between singles and couples. However, for the recipients having formal jobs at entry time, their employment sectors are considerably informative regarding their exit hazards, especially for the single mothers and couples.
The coefficient of social assistance recipient status at the spell beginning, however, is significantly negative for all the three groups. This is understandable as it reflects not only the severity of financial difficulties at 27 entry time but also indicates one's attitude regarding welfare. The coefficient of homeowner status at the claim's beginning is positive for all groups. One reason that homeowners leave faster than renters do can be due to that the calculation of eligible housing allowance depends on housing expenses rather than on housing costs. For an owner-occupier, housing expenses decrease over time as down payments on loans are paid off. However, this can be also attributed to the homeowners being subject to more stringent regulation in the Swedish housing allowance system. See a discussion of this issue in Chen & Öst (2005) .
Effects of local housing and labour market conditions
As a key demand factor, the local labour market condition is predicted to play a pivotal role in the welfare transitions. However, previous empirical literature has not consistently substantiated a positive connection between aggregate labour demand and the individual's welfare transition. Hoynes (2000) recently provided a review of literature on this issue. In this paper, besides using county dummies to control other region-specific effects, we enter the local unemployment condition at its annual growth rate rather than its current level. This approach avoids the area self-sorting bias discussed in Hoynes (2000) . We also emphasize that it is the over-time variations that matter for individual recipients' exit decisions once they are on welfare.
Estimates reported in Table 4 indicate that deteriorations in the local labour market significantly suppress recipients' exit hazards. Calculated for a representative recipient using the model estimates, it is expected that a 10% rise in the local unemployment rate will reduce approximately 6% of exit hazards for single mothers, 4% for single fathers and 2.5% for couples with children. 13 The Swedish housing allowance system appears as an attraction for recipients when economic performance is poor, and is less appealing when the economy performing well. In this sense, Swedish households use the housing allowance as a kind of insurance to counteract temporarily financial difficulties, which is exactly what policymakers expect.
However, it is puzzling to find that the coefficients of growth in local house prices are significantly positive for all three groups. This parameter is expected to reflect the tightness of the local housing market and one would expect that the more expensive the local housing is, the more a household would need government assistance to alleviate its accommodation burdens. However, the finding reported in Table 4 contradicts this prediction. When the growth of local house sale price is interacted with the homeowner dummy, we found that its effect on homeowners is significantly larger than on renters (not reported here), although its effect on the renters is still statistically significant and positive for all groups.
A likely reason for these findings may be that the growth of local house price is not a proper measure of local housing market tightness, especially when the majority of Swedish recipients are renters.
14 When we use the growth in local rents instead of the growth in local house sale prices, however, the positive signs remain--although now not significant at 10% level for all groups (not reported here). On the other hand, it is reasonable to suspect that local housing market conditions tend to be closely correlated with the local labour market conditions, and the rises in the local house prices/rents reflect certain unmeasured increasing trends in the local economy. Thus, improvements of local labour market increase the house prices while simultaneously suppressing the need for housing allowance. This may be a major reason to explain the positive sign of local housing price/rent growth we found here.
Note that we include county dummies to control for unmeasured regional effects on the exit hazards. Dropping county dummies does not affect the sign and statistical significance of the two coefficients. The point estimate of local market variable coefficient will be slightly larger. The findings above carry through when we replace the local unemployment rates with the indicators of national economy, using either national GDP growth rates or the national unemployment rates. Meanwhile, the coefficients of household characteristics as well as local housing market indicators are little affected by this change.
Effect of 1997 reform
The coefficients of the post-1997 dummy in the Table 4 are the BA (before and after) estimators and indicate the location differentials in the exit hazards before and after 1997 for each group. We can see that all three 29 groups experienced a sizable increase in their exit hazards after 1997. However, we are very aware that the BA estimator can be dubious due to its contamination with the unmeasured trend effects. To overcome this weakness, Chen (2005) exploits the quasi-experimental feature of the 1997 reform and estimated the impacts of this reform on the couple with children recipients using the DD (difference-in-difference) strategy. Interested readers can find more discussions on the reform effects in that paper.
The concluding remarks
Housing allowances have become increasingly important in the developed countries. Despite their growing popularity in recent decades, they also face increasing controversy (Turner & Elsinga, 2005) . One key concern centres on whether the housing allowance system creates dependence on welfare benefits among its recipients. To answer this question, this paper examines the dynamics of Swedish housing allowance claims between 1991 and 2002. The estimation results of this paper suggest that there is no indication of negative duration dependence existing within the Swedish housing allowance spells. The hazards of dropping out of the system are quite stable after the first year. This finding is consistent across different model specifications and various controls of the heterogeneity issue. We hence conclude that a recipient's exit rates from the system do not decrease over the history of the claim and that the welfare trap effect should not be seen as a serious threat to the Swedish housing allowance system. Possible explanations for this finding are discussed and compared.
The empirical analysis practices in this paper reveal substantial heterogeneities among the recipients. However, it seems that a large fraction of these heterogeneities lie across household types rather than at individual levels, and that separate sub-sample analysis can control for the heterogeneity effect to a satisfying extent. This study indicates that a recipient's demographic characteristics, educational background, and labour market status play important roles in determining claim duration. It is also found that economic contextual conditions are crucial to the exit hazards of recipients. In summary, this paper suggests that recipients are affected more by their perspectives on future income developments than their current financial situation when considering their exit decisions. These findings carry useful implications for policy reconfiguration. Notes: 1. Spells here include female-headed couples. Spell and year distributions between male-headed and female-headed couples are rather close. The Likelihood-ratio test statistic 31 of homogeneity within couples is: χ 2 (df=1) = 3.5878906 and p= 0.058.2. Mean spell lengths here are calculated only on the uncensored spells. Notes: The estimates of complementary log-log hazard models are used. The representative recipient is Swedish, with one child, aged below 25, education attainment lower than middle school, employed and employed at public administration sector, and resides in Stockholm county. Local housing market and labour market conditions are set at the average levels of spell population.
